Bradykinin-induced changes in phosphoinositides, inositol phosphate production and intracellular free calcium in cultured bovine aortic endothelial cells.
Acute hydrolysis of phosphoinositides has been demonstrated in bovine aortic endothelial cells (BAEC) treated with bradykinin (BK) (10(-7)M). The first phosphoinositide to decrease was phosphatidylinositol-4,5-bisphosphate (PIP2) indicating this to be the initial substrate of phospholipase action. Other lipid changes associated with the stimulation of BAEC were an increase in diacylglycerol (DAG) and arachidonic acid (AA) with a sustained production of phosphatidic acid (PA). The changes in cell phospholipids were accompanied by the release of inositol phosphates. Inositol-1,4,5-trisphosphate (Ins-1,4,5-P3) was produced within 10 s of stimulation with BK. There was no evidence for the production of inositol-1,3,4-trisphosphate. The release of ionic calcium (Ca2+) intracellularly was demonstrated. The timecourse of the rise in intracellular Ca2+ was consistent with the timecourse of production of IP3. Intracellular Ca2+ rose from 127 +/- 21 nM to 462 +/- 27 nM. The Ca2+ peak was at 7.0 +/- 0.4 s and took 3 min to reach a steady state which remained above the basal level. When extracellular Ca2+ was depleted in the extracellular medium a spike of intracellular Ca2+ release was measured with an immediate return to basal. Entry of extracellular Ca2+ into the cell after ionophore A23187 treatment does not induce inositol phosphate release, indicating that phosphoinositide hydrolysis is likely to be the cause rather than consequence of the elevation in cytosolic Ca2+. These data indicate action of phospholipase C (PLC) on PIP2 after BK stimulation of BAEC with the subsequent production of InsP3 causing the resulting intracellular Ca2+ release.(ABSTRACT TRUNCATED AT 250 WORDS)